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(57)Abstract 

PROBLEM TO BE SOLVED: To impart sufficient light 0 s itm£ d A * m£ y . Sum 
diffusibility to a light diffusion layer without adding a 

large amt. of light diffusive particulates thereto in the % 
case where this light diffusion layer is applied to a 
screen by using the light diffusion layer coated with 
specific light diffusion ink. 

SOLUTION: The light diffusion layer to be used for the 
projection screen consisting of a combination of a 2 < 0 il Vs\t 

Fresnel lens and a lenticular sheet is obtd. by applying 
the light diffusion ink dispersed with the light diffusive 
particulates in a light transparent resin on the front 
surface of a transparent resin film. At this time, the light 
diffusive particulates are dispersed into the light 

transparent resin and ruggedness is formed to project , _ . m 

from the surface. Namely, the light diffusive particulates 4 * d * « * & ^ 6 ' 

consist of the light diffusive particulates A of an average ife 

grain size dAjom and the light diffusive particulates B of 

an average grain size dB^m satisfying equation I and 

equation H. The light diffusion layer is constituted by 

dispersing and compounding the light diffusive particulates A, B in and with the light transparent 
resin in such a manner that the light diffusive particulates B project from the surface of the 
light transparent resin. The thickness T of the light diffusion layer consisting of the light 
diffusion ink satisfies equation III. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the optical diffusion layer used for the projection screen which consists of combination of a 
Fresnel lens and a lenticular sheet, while spreading formation of the optical diffusion ink in which light 
transmission nature resin comes to distribute an optical diffusibility particle is carried out on the front face of a 
transparence resin film and an optical diffusibility particle is distributed inside light transmission nature resin, it 
projects from a front face, irregularity is formed, and an optical diffusibility particle 0.5 micrometer<=dA 

micrometer<=7.5micrometer (1) 

2.0 micrometeK=dBmum <=12.0micrometer (2) 

It consists of a mean-particle-diameter dAmicrometer optical diffusibility particle (A) to satisfy and an optical 
diffusibility particle (B) of mean particle diameter dBmum. Thickness T of the optical diffusion layer which is 
the configuration which distributed combination of an optical diffusibility particle (A) and the (B) was carried 
out at light transmission nature resin, and the optical diffusibility particle (B) mainly projected from the front 
face of light transmission nature resin, and consists of optical diffusion ink 4xdA micrometeK=T 
<=3.5xdBmum (3) 

The optical diffusion layer for projection screens characterized by being satisfied. 

[Claim 2] The optical diffusion layer for projection screens according to claim 1 to which the light transmission 
nature resin with which an optical diffusibility particle serves as a binder by which distributed combination is 
carried out is characterized by being the simple substance or mixture of acrylic resin, polyurethane system 
resin, polyester system resin, polyvinyl chloride system resin, and polyvinyl acetate system resin. 
[Claim 3] The optical diffusion layer for projection screens according to claim 1 or 2 to which an optical 
diffusibility particle (A) and (B) are characterized by consisting of two kinds of combination chosen from from 
among a silica, a calcium carbonate, an aluminum hydroxide, acrylic resin, organic silicone resin, polystyrene, a 
urea-resin, and a formaldehyde condensate. 

[Claim 4] The lenticular sheet for transparency mold liquid crystal projection screens of a configuration of 
coming to stick the transparence resin film side of an optical diffusion layer given in any of claims 1-3 them are 
on the flat side by the side of the anti-lens of the lenticular sheet whose pitch in which a cylindrical-lens group 
is formed only in one side, and said lens is arranged is 0.25mm or less. 

[Claim 5] The lenticular sheet for transparency mold liquid crystal projection screens of a configuration of 
coming to carry out direct spreading formation of the optical diffusion ink given in any of claims 1-3 them are 
in the flat side by the side of the anti-lens of the lenticular sheet whose pitch in which a cylindrical-lens group is 
formed only in one side, and said lens is arranged is 0.25mm or less. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the optical diffusion layer used for the projection screen which consists of 
combination of a Fresnel lens and a lenticular sheet, especially, this invention is transparency mold liquid 
crystal projection TV, and relates to amelioration of the optical diffusion layer which is made to carry out image 
formation (and carrying out optical diffusion transparency) of the projection light from a liquid crystal 
projector, and functions. 
[0002] 

[Description of the Prior Art] The optical diffusion layer which consists of combination of a Fresnel lens and a 
lenticular sheet, is made to carry out image formation (and carrying out optical diffusion transparency) of the 
projection light from a projector as a general gestalt of a projection screen, and functions exists in which 
location of a screen. 

[0003] Although a lenticular sheet can extend projection light in the predetermined include-angle range which 
is the side-by-side installation direction (horizontal generally) of a cylindrical lens, it cannot extend most 
projection light in the direction perpendicular to it. In order to play the auxiliary role which extends light 
horizontally, and the leading role-role which extends light perpendicularly, an optical diffusion layer is 
required. Moreover, the brightness of the central point of the incident light from a projector becomes high 
locally, and there is also a role which loses the hot spot which is the phenomenon which is in sight in the side- 
by-side installation direction of a cylindrical lens in the shape of stripes in an optical diffusion layer so that the 
brightness of a screen may become homogeneity. 

[0004] It is well-known to carry out distributed combination of the optical diffusibility particle from which a 
refractive index differs to light transmission nature resin, in order to give an optical diffusion function, and in 
order to acquire an optical diffusion property, there is various technique illustrated below. 

(1) JP,4- 134440, A aiming at one sort or scouring two or more sorts and improving a color temperature 
property, JP,4- 134441, A, and JP,2-157735,A aiming at an improvement of the visual field property in a 
perpendicular direction are proposed in the particle which has optical diffusibility inside the mold goods of a 
lenticular sheet. 

(2) Detailed irregularity is formed in the outgoing radiation side side of the mold goods of a lenticular sheet 
(mat processing), efficiency for light utilization is improved or JP,3-43724,A aiming at an improvement of flash 
prevention and a visual field property, JP,5-6 1 120,A, and JP,7-2709 1 8,A are proposed. 

(3) What carried out spreading formation of the resin which carried out distributed combination of the particle 
which has optical diffusibility especially in an outgoing radiation side side before and after the mold goods of a 
lenticular sheet, or film-ized said resin is laminated, there are JP,63-266442,A aiming at a raise in brightness 
and a contrast improvement, JP, 1-1661 328,A, and JP,4-322240,A, and JP,8-43608,A aiming at carrying out the 
laminating of the optical diffusion layer simply is proposed using the optical diffusion sheet. 

(4) Give an optical diffusion function to neither a Fresnel lens nor the lenticular sheet itself. The particle which 
has optical diffusibility inside the front panel most located in an observer side [ one sort or ] [ whether two or 
more sorts are scoured and ] Spreading formation of the resin which carried out distributed combination of the 
particle which has optical diffusibility on the front face by the side of a plane-of-incidence side and an outgoing 
radiation side is carried out, and JP,6-273852,A aiming at an improvement of an outdoor daylight absorption 
function, high-resolution-izing, a contrast improvement, an improvement of a visual field property, etc. and 
JP,7-248537,A are proposed. 

[0005] (1) Although it is the technique of carrying out optical diffusion of ** and the projection light which 

carries out incidence by the particle inside a lenticular sheet, it has the next problem. 

** While the stray light of incident light occurs and causing the fall of resolution by using said particle 
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abundantly, it also becomes the factor which lowers the contrast by the quantity of light fall of image light 
(Hikaru Idei) by which vision is carried out. 

** By carrying out distributed combination of said particle, the poor appearance of a lens sheet and every 
problem with insufficient fall of molding precision and reinforcement will be produced. 
[0006] (2) Although it is the technique of carrying out optical diffusion of ** and the projection light which 
carries out incidence by forming detailed irregularity in a lenticular sheet outgoing radiation side side (mat 
processing), it has the next problem. 

** In forming detailed irregularity in mold goods, it will be difficult to form detailed irregularity in the wall 
which is the lens shaping side of a molding die, and problems, such as a problem of the precision of a molding 
die, a poor appearance of the lens sheet of mold goods, and a fall of shaping precision, will arise. 
[0007] (3) Although it is the technique of carrying out optical diffusion of ** and the projection light which 
carries out incidence by the particle and is the technique of laminating what carried out spreading formation of 
the optical diffusion layer, or was film-ized, and carrying out optical diffusion at the outgoing radiation side 
side of the fabricated lens sheet, it has the next problem. 

** In order to carry out by avoiding the black stripe section formed in the non-lens side by the side of an 
outgoing radiation side, in spreading shaping to a double-sided lenticular sheet, masking etc. must be carried 
out, it will require time and effort by the production process, and the problem of spreading precision will 
produce it. 

** Although it is easy to come out of the precision to film-izing and it is simple when it laminates what was 
film-ized, by the difference of elevation (usually 70-150 micrometers) of this black stripe section to which the 
lamination to a double-sided lenticular sheet hits the lens side and non-lens side by the side of an outgoing 
radiation side, a uniform and exact lamination cannot be performed but the problem of exfoliating someday will 
also be produced. 

[0008] (4) Although it is the technique of carrying out optical diffusion of ** and the projection light which 
carries out incidence by the particle in a front panel, it has the next problem. 

** By carrying out inner dispersion combination of said particle, the poor appearance of a front panel and 
which problem with insufficient fall of molding precision and reinforcement will arise. 
** Since control of the diffusion layer thickness in mum order from which high resolution is obtained is 
difficult when printing said particle to a front panel, the precision of diffusion layer thickness will not come out, 
but problems, like spreading stability is missing will also be produced. 

[0009] Although the lenticular sheet with which the cylindrical-lens group was formed in both sides is used as 
transparency mold projection TV since the lens of a front flesh side needs to amend gap of three colors of R-G- 
B when a projector is the CRT method of a three-pipe type, transparency mold liquid crystal projection TV is 
spreading, and the projection screen for observing the image is demanded in recent years. 
[0010] Since the number of pixels of a liquid crystal projector is also increasing from hundreds of thousands of 
conventional pixels to 1 million pixels or more with highly-minute-izing of image image quality, fine pitch- 
ization of a cylindrical lens is demanded also from the lenticular sheet. By fine pitch-ization, the phenomenon 
of the moire resulting from the periodicity of the pixel of a liquid crystal projector and the periodicity of a 
cylindrical lens will be reduced. 

[001 1] Specifically, it is required by the liquid crystal method in the lenticular sheet in the CRT method with 
which the cylindrical lens is arranged in the pitch around 0.7mm that fine pitch-ization should be attained to 
0.3mm or less. In connection with it, the optical diffusion layer suitable for transparency mold liquid crystal 
projection screens is also demanded. 

[0012] Although there is Japanese Patent Application No. No. 325495 [ eight to ] by these people as application 
concerning the optical diffusion layer for transparency mold liquid crystal projection screens, in laminating a 
protection film and a coloured film on an optical diffusion layer, and completing the screen as a final product, 
said application is application aiming at offering the optical diffusion layer to which an optical diffusion 
function does not fall, and is not taking into consideration at all about the problem of a hot soot 
[0013] F 

[Problem(s) to be Solved by the Invention] This invention aims at offering a suitable optical diffusion layer, 
when it has arranged to the flat side which is made in consideration of the above technological backgrounds, 
and becomes the outgoing radiation side of the image light of the one side lenticular sheet for transparency ' 
mold liquid crystal projection screens formed with the almost transparent ingredient which does not contain an 
optical diffiisibility particle. Especially, the cure to the hot spot in transparency mold liquid crystal projection 
TV aims at offering the optical diffusion layer devised enough. 
[0014] 

[Means for Solving the Problem] In this invention, optical diffiisibility ink is produced using two kinds of 
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optical diffusibility particles from which particle size differs. That is, while spreading formation of the optical 
diffusion ink in which light transmission nature resin comes to distribute an optical diffusibility particle is 
carried out on the front face of a transparence resin film and an optical diffusibility particle is distributed inside 
light transmission nature resin, it projects from a front face, irregularity is formed, and an optical diffusibility 

particle 0.5 micrometer<=dA micrometeK=7.5micrometer (1) 

2.0 micrometer<=dBmum <=12.0micrometer (2) 

It consists of a mean-particle-diameter dAmicrometer optical diffusibility particle (A) to satisfy and an optical 
diffusibility particle (B) of mean particle diameter dBmum. Thickness T of the optical diffusion layer which is 
the configuration which distributed combination of an optical diffusibility particle (A) and the (B) was carried 
out at light transmission nature resin, and the optical diffusibility particle (B) mainly projected from the front 
face of light transmission nature resin, and consists of optical diffusion ink 4xdA micrometeK=T 
<=3.5xdBmum (3) 

It is the optical diffusion layer for projection screens to satisfy. 

[0015] As light transmission nature resin with which an optical diffusibility particle serves as a binder by which 
distributed combination is carried out, the simple substance or mixture of acrylic resin, polyurethane system 
resin, polyester system resin, polyvinyl chloride system resin, and polyvinyl acetate system resin is suitable. 
[0016] As an optical diffusibility particle (A) and (B), two kinds of combination chosen from from among a 
silica, a calcium carbonate, an aluminum hydroxide, acrylic resin, organic silicone resin, polystyrene, a urea- 
resin, and a formaldehyde condensate is suitable. 

[0017] In applying to the lenticular sheet for transparency mold liquid crystal projection screens, a cylindrical- 
lens group is formed only in one side, and the transparence resin film side of the above-mentioned optical 
diffusion layer is stuck on the flat side by the side of the anti-lens of the lenticular sheet whose pitch in which 
said lens is arranged is 0.25mm or less, or direct spreading formation of the above-mentioned optical diffusion 
ink is carried out. 

[0018] Although mean particle diameter is mentioned to the requirements which the optical diffusibility particle 
in this invention should possess, in order to attain the purpose of this invention, naturally it is required before 
that for there to be a refractive-index difference of light transmission nature resin and an optical diffusibility 
particle. Generally, 0.02 or more have both good refractive-index difference. Since the spreading effect of light 
is small when a refractive-index difference is less than 0.02, a lot of addition is needed and it is not desirable 
seen from an economic reason or a mechanical physical-properties side. As mentioned above, it is made good 
for a refractive-index difference to be 0.02 or more generally. Moreover, especially even if there is a refractive- 
index difference of the optical diffusibility particles which have two kinds of mean particle diameter and it does 
not make it, it is not limited, and it should just combine carrying out include-angle fine tuning of gain, and fine 
tuning of a color temperature property etc. in consideration of a military requirement. 
[0019] The mean particle diameter of an optical diffusibility particle is related also to the thickness and the 
surface glossiness of an optical diffusion layer. For obtaining high resolution, thickness of an optical diffusion 
layer should be made as thin as possible, and it is desirable to form distributed ****** diffusion ink in about 5- 
35 micrometers for an optical diffusibility particle with a general spreading method. 

[0020] Moreover, although gain (brightness) will not be decreased over a large include angle by diffusion layer 
thickness of this level if an optical diffusibility particle is buried in the layer of an optical diffusion layer in 
order to obtain high resolution, it is easy to generate a hot spot. Moreover, if an optical diffusibility particle 
projects from the inside of the layer of an optical diffusion layer, it will be hard to generate, the attenuation of 
gain of a hot spot will be large, and high gain will be acquired only in the narrow range. Suppose that the 
condition that the optical diffusibility particle projected the condition that the optical diffusibility particle was 
distributed, from the inside of "internal diffusion" and a layer, and irregularity was formed on the front face 
only in the layer of an optical diffusion layer is called "surface diffusion." 

[0021] In the case of surface diffusion, extent in which an optical diffusibility particle projects from an optical 
diffusion layer can be displayed with surface glossiness, surface glossiness (G) is 20 or less - suitable - 20 - 
exceeding (it becoming near flat and smooth) - it becomes easy to generate a hot spot. 

[0022] Thus, an optical diffusibility particle with a small particle size (for internal diffusion) and an optical big 
diffusibility particle (for surface diffusion) are combined moderately relatively, gain will not be decreased to a 
large include angle by controlling surface glossiness by the thickness of an optical diffusion layer, but the 
optical diffusion layer which does not generate a hot spot, either will be acquired 
[0023] 

[Embodiment of the Invention] Hereafter, this invention is explained with reference to a drawing. Drawing 1 is 
the sectional view showing an example of the transparency mold liquid crystal projection screen concerning this 
invention. From the bottom of this drawing, on the lenticular sheet 4 which consists of Fresnel lens 1 
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(transparence), and the cylindrical-lens section 2 (transparence) and the transparence base material 3 The 
optical diffusion layer 8 which comes to carry out distributed combination of the optical diffusibility particle 6 
with a small particle size and the optical diffusibility particle 7 with a large particle size into light transmission 
nature resin 5 is applied on the film base material 11. The optical diffusion sheet 12 including the adhesive 
layer 10 given to a different field from the optical diffusion layer 8 is a configuration at the time of laminating 
on the black stripe 9 (protection-from-light pattern equivalent to the non-condensing section of the cylindrical- 
lens section). 

[0024] Drawing 2 is a sectional view about the configuration at the time of carrying out direct spreading (or 
imprint) formation of the optical diffusion layer 8 on the lenticular sheet 4 with which the black stripe 9 was 
formed not using the film base material 11. 

[0025] What is necessary is just to use the means forming of an optical diffusion layer properly to arbitration 
according to the production process and demand characteristics of a projection screen, since drawing 1 or 
drawin g 2 does not influence the function of the optical diffusion layer 8 greatly, either. 
[0026] As light transmission nature resin 5 which constitutes the optical diffusion layer 8, acrylic resin, 
polyurethane system resin, polyester system resin, polyvinyl chloride system resin, polyvinyl acetate system 
resin, cellulose system resin, polyamide system resin, fluororesin, a polypropylene regin, polystyrene system 
resin, etc. are mentioned. 

[0027] While excelling in an adhesive property and spreading fitness among these to polyethylene terephthalate 
(PET), a polycarbonate (PC), etc. which are used as the base material 3 and the film base material 1 1 of the 
lenticular sheet 4, the simple substance or mixture of acrylic resin, polyurethane system resin, polyester system 
resin, polyvinyl chloride system resin, and polyvinyl acetate system resin is good as what was excellent in the 
distributed fitness (wettability) of an optical diffusibility particle, the control fitness of a refractive-index 
difference, etc. 

[0028] Moreover, as Tg (glass transition point) of light transmission nature resin 5, 50 degrees C or more are 
desirable, and when the optical diffusion layer 8 and other members contact that Tg is less than 50 degrees C, 
since a problem arises in shelf life, it is not desirable. 

[0029] As optical diffusibility particles 6 and 7 which constitute the optical diffusion layer 8, although a silica, 
a calcium carbonate, an aluminum hydroxide, acrylic resin, organic silicone resin, polystyrene, a urea-resin, and 
a formaldehyde condensate can be illustrated, it is not necessarily limited especially. 

[0030] and - among these - since - what is necessary is just to combine moderately an optical diffusibility 
particle with a small particle size, and an optical big diffusibility particle relatively combining two selected 
kinds The refractive-index difference of light transmission nature resin 5 and an optical diffusibility particle is 
good in generally it being 0.02 or more. 

[0031] It is possible to apply and dry the thing which made the suitable organic solvent (or water) dissolve or 
distribute light transmission nature resin 5 and two kinds of optical diffusibility particles 6 and 7, and to obtain 
it by the general spreading method, as an approach of forming the optical diffusion layer 8. As an addition of 
the optical diffusibility particles 6 and 7, to light transmission nature resin 5, respectively, the weight section is 
desirable and should just carry out distributed combination according to attenuation of the peak gain (front 
gain) of demand characteristics, and gain 1 to 20%. 

[0032] The optical diffusion layer 8 may be applied on the film base material 1 1, or on the base material 3 of 
the lenticular sheet 4, it may apply directly and it may be formed, the optical diffusion sheet which applies and 
dries the optical diffusion layer 8, on the other hand, resembles one side of the film base materials 1 1 such as 
polyethylene terephthalate (PET) and a polycarbonate (PC), and comes to give an adhesive layer 10 in the case 
of the former is laminated on the lenticular sheet 4, as shown in drawing 1 . The spreading thickness of the 
optical diffusion layer 8 needs to make it thickness from which surface glossiness (G) becomes 20 or less. 
Naturally, the exfoliation film or releasing paper to which mold release processing was performed exists in the 
10th page of the adhesive layer of the optical diffusion sheet 12 before a lamination 
[0033] 
[Example] 

the optical diffusion sheet which applied and dried the optical diffusion ink of the presentation shown below, 
and, on the other hand, resembled one side of the film base material 1 1 of polyethylene terephthalate with a ' 
thickness of 25 micrometers which performed easily-adhesive processing to <example 1> both sides it was 
made to apply and dry a binder (BPSby TOYO INK MFG. CO., LTD.3233D) after forming the optical 
diffusion layer 8, and formed the adhesive layer 10 in it was produced. The adhesive layer 10 side of an optical 
diffusion sheet was laminated in the flat side of the lenticular sheet 4, and the lenticular sheet was evaluated 
optically. The thickness after 15 micrometers and desiccation of an adhesive layer 1 1 of the thickness of the 
optical diffusion layer 8 of an optical diffusion sheet is 20 micrometers in the thickness after desiccation. 
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[0034] 

Optical diffusion ink presentation Polyester resin ( Byron 200 by Toyobo Co., Ltd.) 30 weight sections Optical 
diffusion particle (A) 

Silicone resin particle (Toshiba Silicone toss pearl 120) 
Seven weight sections Optical diffusion particle (B) 

Polystyrene beads (Sekisui Plastics Co., Ltd. make SBX-6) Seven weight sections Methyl ethyl ketone 28 
weight sections Toluene 28 weight sections [0035] the optical diffusion sheet which applied and dried the 
optical diffusion ink of the presentation shown below, and, on the other hand, resembled one side of the film 
base material 1 1 of polyethylene terephthalate with a thickness of 25 micrometers which performed easily- 
adhesive processing to <example 2> both sides, it was made to apply and dry a binder (BPSby TOYO INK 
MFG. CO., LTD.3233D) after forming the optical diffusion layer 8, and formed the adhesive layer 10 in it was 
produced. The adhesive layer 10 side of an optical diffusion sheet was laminated in the flat side of the lenticular 
sheet 4, and the lenticular sheet was evaluated optically. The thickness after 15 micrometers and desiccation of 
an adhesive layer 1 1 of the thickness of the optical diffusion layer 8 of an optical diffusion sheet is 20 
micrometers in the thickness after desiccation. 
[0036] 

Optical diffusion ink presentation Acrylic resin (product made from Mitsubishi Rayon diamond NARU BR-60) 
30 weight sections Optical diffusion particle (A) 

Benzoguanamine melamine formaldehyde condensate (NIPPON SHOKUBAI Make M30) Four weight sections 
Optical diffusion particle (B) 0 
Indeterminate form silica ( SAIRISHIA -446 made from Fuji SHIRISHIA Chemistry) 
Four weight sections Methyl ethyl ketone 31 weight sections Toluene 31 weight sections [0037] the optical 
diffusion sheet which applied and dried the optical diffusion ink of the presentation shown below, and, on the 
other hand, resembled one side of the film base material 1 1 of polyethylene terephthalate with a thickness of 25 
micrometers which performed easily-adhesive processing to <example 1 of comparison> both sides it was 
made to apply and dry a binder (BPSby TOYO INK MFG. CO., LTD.3233D) after forming the optical 
diffusion layer 8, and formed the adhesive layer 10 in it was produced. The adhesive layer 10 side of an optical 
diffusion sheet was laminated in the flat side of the lenticular sheet 4, and the lenticular sheet was evaluated 
optically. The thickness after 15 micrometers and desiccation of an adhesive layer 1 1 of the thickness of the 
optical diffusion layer 8 of an optical diffusion sheet is 20 micrometers in the thickness after desiccation Phi 
[0038] of polyethylene terephthalate with a thickness of 25 micrometers which performed easily-adhesive 
processing to both sides 

Optical diffusion ink presentation Acrylic resin (product made from Mitsubishi Rayon diamond NARU BR-60) 
30 weight sections Indeterminate form silica ( SAIRISHIA -446 made from Fuji SHIRISHIA Chemistry) 
14 weight sections Methyl ethyl ketone 28 weight sections Toluene 28 weight sections [0039] the optical 
diffusion sheet which applied and dried the optical diffusion ink of the presentation shown below, and on the 
other hand, resembled one side of the film base material 1 1 of polyethylene terephthalate with a thickness of 25 
micrometers which performed easily-adhesive processing to <example 2 of comparison> both sides it was 
made to apply and dry a binder (BPSby TOYO INK MFG. CO., LTD.3233D) after forming the optical 
diffusion layer 8, and formed the adhesive layer 10 in it was produced. The adhesive layer 10 side of an optical 
diffusion sheet was laminated in the flat side of the lenticular sheet 4, and the lenticular sheet was evaluated 
optica ly The thickness after 15 micrometers and desiccation of an adhesive layer 11 of the thickness of the 
SSS d i ffil " on la y er 8 of an °P tical diffusion sheet is 20 micrometers in the thickness after desiccation Phi 
[0040] of polyethylene terephthalate with a thickness of 25 micrometers which performed easily-adhesive 
processing to both sides 

Optical diffusion ink presentation Acrylic resin (product made from Mitsubishi Rayon diamond NARU BR-60) 
30 weight sections Polystyrene beads (Sekisui Plastics Co., Ltd. make SBX-6) 16 weight sections Methyl ethyl 
ketone 27 weight sections Toluene 27 weight sections [0041] the optical diffusion sheet which applied and 
dried the optical diffusion ink of the presentation shown below, and, on the other hand, resembled one side of 
the film base material 1 1 of polyethylene terephthalate with a thickness of 25 micrometers which performed 
^ S r!fc ™ l ~ P rocessin g to <example 3 of comparison> both sides, it was made to apply and dry a binder 
(BPSby TOYO INK MFG. CO., LTD.3233D) after forming the optical diffusion layer 8, and formed the 
adhesive layer 10 in it was produced. The adhesive layer 10 side of an optical diffusion sheet was laminated in 
the flat side of the lenticular sheet 4, and the lenticular sheet was evaluated optically. The thickness after 15 
micrometers and desiccation of an adhesive layer 1 1 of the thickness of the optical diffusion layer 8 of an 
optical diffusion sheet is 20 micrometers in the thickness after desiccation. Phi [0042] of polyethylene 
terephthalate with a thickness of 25 micrometers which performed easily-adhesive processing to both sides 
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Optical diffusion ink presentation Acrylic resin (product made from Mitsubishi Rayon diamond NARU BR-60) 
30 weight sections Benzoguanamine melamine formaldehyde condensate (NIPPON SHOKUBAI Make M30) 
Six weight sections Methyl ethyl ketone 32 weight sections Toluene 32 weight sections [0043] The evaluation 
result about the optical diffusion sheet concerning <an above-mentioned example> and above-mentioned 
<example of a comparison> and the lenticular sheet which laminated it is shown in the following table 1. In 
addition, the lenticular sheet of a configuration suitable as an object for screens for the transparency mold liquid 
crystal projection TV concerning Japanese Patent Application No. No. 277484 [ eight to ] by these people was 
used for the lenticular sheet 4. that is, the convex cylindrical lens which becomes one side of a transparence 
base material from the hardened material of radiation hardenability resin forms (in fine pitch) - having ~ **** 
- said base material - on the other hand - being alike - it is the lenticular sheet of a configuration of that the 
stripe-like protection-from-light pattern was formed in the location equivalent to the non-condensing section of 
each cylindrical lens, and the optical diffusion layer was formed on said pattern. 

[0044] In measurement of peak gain (front gain), the lamination article of the optical diffusion sheet 12 and the 
lenticular sheet 4 was attached in the front face of 50 inch transparency mold liquid crystal projection TV, and 
the white signal was copied out, and from the location with a distance of lm, the brightness of the direction of a 
normal was measured and it calculated from the sample of gain known. Color luminance-meter BM-7 
(TOPCON Make) was used for the measurement of luminance. In order to have measured attenuation of 
horizontal gain, the gain in the include angle of 0-55 degrees was measured in the side-by-side installation 
direction of the cylindrical lens of a lenticular sheet, and it compared with peak gain. In order to have measured 
attenuation of vertical gain, the gain in the include angle of 0-35 degrees of the side-by-side installation 
direction of the cylindrical lens of a lenticular sheet and a perpendicular direction was measured, and it 
compared with peak gain. Under the present circumstances, the include angle from which gain is set to one 
third of peak gain was considered as whenever [ beta angle ]. 

[0045] The brightness of the central point of incident light became high unusually, and viewing estimated the 
hot spot which is the phenomenon which is in sight in the shape of stripes at the time of peak gain 
measurement. If in charge of evaluation of surface glossiness, it measured with a plan 60 degrees using gross 
checker TMS-723 (product made from TASUKOJAPAN). 
[0046] 
[Table 1] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/8/2006 



JP,10-268428,A [DETAILED DESCRIPTION] 



Page 7 







^AfeC^J 2 




ittS#12 


«_RFI3 




mm- 


1. 55 


1. 49 


1.4 9 


1.4 9 


1.4 9 


mm 




1. 4 9 


1 . 5 7 


1 4 6 




1 5 7 

1 . Of 




2 u m 


3 ju m 


4. 5 fi m 


U M lit 


O A* 111 






1 . 5 9 


1.4 6 










6 um 


4. 5 #m 










mmmrm 


1 5 #m 


1 5 *im 


1 5 am 


1 5 um. 


1 5 #m 




7. Oft 


5. Oft 


3. 3£r 


2. 5ft 


5. Oft 




2. 5ft 


3. 3<ft 










1 5 


1 1 


1 4 


1 0 


3 0 




ft •/ V Xjf- y h 


*-o 












3. 0 


3. 0 


3. 0 


3. 0 


3. 0 




5 1° 


5 r 


4 0° 


4 0° 


5 2° 




3 3° 


3 3° 


25° 


2 3° 


3 4° 



[0047] It was checked that the optical diffusion layer concerning this invention (example) is good as an optical 
diffusion layer for transparency mold liquid crystal projection screens so that more clearly than the above- 
mentioned table 1. Examples 1-2 do not have a hot spot, either, and attenuation of gain cannot see them to a 
large include angle, either. Although the examples 1-2 of a comparison do not have a hot spot, attenuation of 
gain is seen at a narrow include angle, and a hot spot is seen although the example 3 of a comparison does not 
have attenuation of gain to a large include angle. Moreover, due to the surface glossiness in these optical 
diffusion layers 8, and a hot spot, since examples 1-2 and the examples 1-2 of a comparison are 20 or less 
surface glossiness, a hot spot cannot be seen, but the example 3 of a comparison is 20 or more, and a hot spot 
can see it. As mentioned above, this invention which compounded the surface diffusion conjectured to be 
effective as a cure against a hot spot and the internal diffusion conjectured to be effective when not attenuating 
gain to a large include angle is understood that both optical properties are good 
[0048] 5 * 

[Effect of the Invention] By adopting the optical diffusion layer which comes to apply the optical diffusion ink 
in which it comes to distribute the optical diffusibility particle which has two kinds of particle size which 
fulfills the conditions of this invention in light transmission nature resin When two kinds of diffusion 
properties, surface diffusion and internal diffusion, can be given and it applies said optical diffusion layer to a 
screen, it cames out without adding an optical diffusibility particle so much. The optical diffusion layer for 
transparency mold projection screens which becomes possible [ giving sufficient optical diffusion property ] 
and does not have a hot spot was offered. The optical diffusion layer of this invention has a good optical 
property, when applying to the lenticular sheet for projection screens for the transparency mold liquid crystal 
televisions using the high definition liquid crystal projector of image image quality. 
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